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Abstract: Digital design processes in artistic education promote the development of autonomy and
self-critical capacities among students. Digital technology has transformed university education and
the development of transversal skills. The objective of this study is to analyze research on digital
design in art education in the context of higher education during the period 2000–2020. Bibliometric
techniques were applied to 1027 articles selected from the Scopus database. The findings yielded
data on the scientific productivity of journals, authors, research institutions and countries/territories
that promote this topic. The data show an exponential trend, with more insistence in the last three
years. Six current schools of knowledge related to art, level, formation, faculty, perception and
relationship were detected. This research establishes the link between education, art and technology
in the university context, and it is a tool for decision making by promoters of this field of research.
Keywords: artistic education; digital art; design; creativity; technology; research
1. Introduction
At a global level, there have been economic, social and technological transformations
that have led to a change in the role of higher education institutions (HEIs) in today’s
society [1]. Likewise, universities must foster an integrated continuity between the present
and the future, and between theory and practice, to prepare students so that what they
learn today can be applied in their future work experience.
In other words, these changes are related to empowering students through a holistic
educational approach, allowing them to improve their skills and abilities. In this perspec-
tive, competency assessment, introduced in 2010 with the Bologna Plan and the European
Higher Education Area (EHEA), seeks among its objectives to bring education closer to
work practice and prepare the student for new work challenges [2,3]. One of the key skills
to face these challenges and progress in the present complex context is digital design in
artistic education. The promotion of creativity and artistic teachings, even at university,
enables young people to develop creative and divergent thinking. It has been pushed to
respond to the issues posed by the different social sectors to prepare young professionals
for today’s changing world [4].
In the context of digital design in artistic education, the artistic skills acquired act
as a competitive advantage over other students who have not developed them during
their academic process. Hence, art education focuses on digital aspects in order to prepare
university students to face the uncertain future, nurturing creativity, creative thinking and
imagination when solving problems [5]. The emergence of information and communication
technologies (ICT) led to the advancement of new methodological models through a digital
ecosystem, which represents great interest due to its enormous educational and creative
potential [6].
In the literature reviewed, various concepts on art, artistic, creativity, design process
and digital technology applied to higher education (HE) were found. It is important to
understand the teaching of artistic education as a general field of education. Different
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academic currents have defended the incorporation of the arts into education, pointing
out that they should be part of the curriculum, promoting the development of creativity,
individual expression and the recognition of the various forms of expression.
Numerous studies question the causes of low development and dedication to creative
thinking during high school and HE [7,8]. The panorama would be very different if HEIs,
as institutions committed to a holistic training of the individual, used creativity and the
arts as an instrument to favorably manage creative thinking as a cross-cutting theme along
the academic path of the individual.
The digital presence encourages HEIs to adapt to new business models, such as
innovation in personnel structures. In this sense, digital transformation makes it possible,
through big data and the Internet of Things (IoT), for students to personalize their training,
incorporating e-learning and b-learning as learning alternatives, proposing a socializing
dimension technology [9,10]. HE faces the challenge of adapting and responding to the
changes that digitization has introduced.
Likewise, the schools of knowledge refer to those lines of research that have an
approach that encompasses knowledge, concerns, practices and perspectives of analysis
of a particular subject of study, evidencing the future development of research in that
line [11,12].
The purpose of the study was to detail how digital design have evolved to promote
artistic education in the HE context. The literature reviewed made it possible to pose the
following research questions about digital design in artistic education:
• How has scientific production evolved in the period analyzed? Possible causes that
generated this evolution.
• What are the collaborative relationships between journals, authors, and countries/territories?
• What are the schools of knowledge developed in this period?
The aim was to analyze research during the period 2000–2020 on digital design in
artistic education in the context of HE. To obtain answers to these questions, a sample of
1027 articles selected from the Scopus database was analyzed. The main contribution of
this study was to determine the scientific literature and the cooperation networks between
promoters of the theme of digital design in artistic education in HE. Furthermore, the main
lines of research developed to date were identified.
Statistical techniques were used to achieve this objective. Bibliometric indicators allow
knowing the evolution of publications in this field, in addition to understanding research
trends. Among the research lines that are being carried out, these refer to the development
of creativity through artistic design processes using ICT, which provide the student with
new ways of approaching knowledge, or the study of proposals for digital designs which
are more creative, efficient, and sustainable.
This study is structured as follows. Section 2 reveals the importance of the research
topic, conducting a review of its basic concepts. Section 3 explains the methodology applied
to the sample of selected articles. Section 4 shows and discusses the results in context.
Finally, Section 5 includes the conclusions.
2. Background and Theoretical Framework
The reviewed literature provided definitions of variables about digital design in
artistic education. In this section, the main terms used in this research are included, to
avoid confusion regarding their interpretations.
The presence of art is as old as that of human beings, that is, its beginning coincides
with the origin of humanity. Human beings are artists by nature, which is why, since the
beginning of humanity, art has been a key element in our development and evolution,
serving as a source, medium and form of expression [13]. Art is part of the tangible and
intangible culture of a people, it represents a community, and its social role serves as
an instrument for those who belong to it. In this sense, we focus on the usefulness of
artistic expression that, combined with new technologies, functions as a tool to facilitate
the development of creative and socio-educational skills in the individual [14,15].
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It is relevant to remember that the term art, from the Latin artis, encompasses all
creations made by humans to express a sensitive vision about the world, be it real or
imaginary, using plastic and visual resources. This is where its usefulness resides and
one of its ultimate purposes as an interaction tool is also manifested, allowing people to
activate their senses, making known the perceptions that the environment generates in
them and being able to express them together with their feelings, sensitizing the mind and
the body with the world [16,17].
Firstly, artistic education is defined as the connection in artistic and creative activities,
such as painting, dance, theater, music or sculpture. Artistic education seeks to develop
artistic thinking to express ideas and emotions and interpret the different codes of art [5,18].
It allows the development of capacities, attitudes, habits and actions, enhances abilities
and skills and is also a means of interaction, communication and expression of feelings,
emotions and attitudes, which allows the integral formation of the child, the young person
and the adult [3,15,19].
Another concept that intervenes in this study is digital art, which is a creative disci-
pline of the plastic arts, a new trend that emerged around the application of vector and
rewarding programs, including works that use essential digital elements in the production
or exhibition process, shown on digital media. There are several kinds of digital art, among
them photography and digital image, digital sculpture, interactivity, net art and finally
generative art [20–22].
Digital art encompasses a series of creative disciplines in which digital technology is
applied in the production process or in their exhibition. It integrates computer and digital
technology, and there is a temptation to distinguish traditional art from digital, pointing
out what is technological and what is not [21,23]. The technology basically consists in an
instrument or procedure that enables creation, and in that sense, there is no difference
between a brush and a graphic palette, but it is common to find classifications of digital art
based on the medium used.
Design is defined as the prior process of mental configuration, that is, the prefigu-
ration or search for a solution in any field. It is commonly applied in the context of art,
engineering, architecture, communication and other disciplines that require creativity. The
design involves various dimensions that go beyond appearance, shape and color, also
encompassing the function of an object and its interaction with the user [3,24]. The de-
sign processes are the phases that the designer goes through. During the design process,
the functionality, operability, efficiency and useful life of the design object must also be
considered. Hence, from the moment an idea is conceived until it is concretized, every
design object goes through a creative process that includes stages such as the idea, research,
planning, prototype and its final construction [25,26].
In recent decades, the arts were included in education for the first time, and this led
to a debate around the need to incorporate them into other subject areas as well. The arts
are a major part of the curriculum, since they develop creativity, self-expression and an
appreciation for the expression of fellow students. Moreover, the art process promotes self-
expression, independence, flexible thinking, social interactions and the general well-being
of the individual.
In the theory of multiple intelligences, it is argued that human beings possess various
intellectual possibilities and that the development of these provide a basis for education in
the arts [26–28]. Society is unaware of the impact of the arts on the development of children
and young people, providing, among other benefits, the ability to observe the nuances
of reality, expanding the way the world is perceived and often providing unobservable
values, such as problem solving.
Numerous studies focused on the academic effects of arts-based learning have been
shown to have a positive impact on character acuity, motivation, increased peer interactions
and increased conflict resolution capacity, all of them required in a world in constant change.
Throughout history, creativity has been described by artists, scientists and specialists from
various areas and disciplines [29,30]. It is interesting to highlight those who consider
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the creative individual as a person capable of solving problems, developing products or
defining new issues in each thematic field.
Other considerations focus on the fact that creativity is a human capacity that we all
have, or it is a natural characteristic of the human mind linked potentially to all people.
Imagination allows thinking about aspects not perceived by the senses, so it involves
creating a teaching model based on creativity to prepare the student for change, making
them learn to think [13,31].
It is necessary to integrate the development of artistic thinking and design processes
as an objective in university centers as a play of imagination and creativity. Consequently,
the arts help students to develop creativity and, therefore, expressiveness, and the ability to
familiarize to different situations in their lives [32–34]. Digital art is important for students
to improve not only their performance in other subjects, such as mathematics, but rather,
this discipline is taught because it is necessary to enable maximum personal development
and learning between metacognition and meta-emotion [35,36].
Creativity allows you to learn and discover new options and experiences. This gives a
slight idea that creativity should not be a special event, but common practice, a condition
worked on daily [26]. Artistic creation can be transferred to other areas, so that curricula that
promote creative thinking allow students to communicate, in addition to understanding,
empathizing and seeing social problems from another point of view [34,37].
In this context, the irruption of ICT in education has led to the development of new
methodological models by university teachers, such as visual thinking, with technology
as the central axis, and that go hand in hand with the development of creativity. The
use of technology has been a challenge for university teaching, but at the same time,
it has favored giving prominence in learning to the student. Connecting virtual and
mixed environments is new for teachers and students, granting great didactic benefits and
everyday technological language to the classrooms [38–40].
The challenges imposed by the new digital scenario encourage reflecting on the
possibilities of artistic education in a historical moment in which we combine face-to-face
educational moments with online dislocations. Image technologies are one of our greatest
allies. Within these technologies, the learning possibilities that augmented reality offers
without leaving the classroom are recognized. It is a creative resource and a tool to guide
creativity, offering the student the possibility to directly experience its stimuli, endowing
learning with significant value [39,41]. HEIs are committed to the quality of education
they offer, so digitization helps to focus the strategies to achieve it. Pixel art, 3D modeling,
vector art and fractal art are some examples where digital technology is applied in the
design and production process [15,42]. Likewise, the introduction of digital technology
influences the acquisition of competences during the learning and teaching process.
Visual thinking is our ability to discover, generate, develop, manipulate, relate and
share ideas in a fast and intuitive way. Visual thinking proposes different ways of appre-
hending the world based on the senses. In addition, it dignifies the importance of visual
stimuli in perception and thought development [10,43].
The significance of creative thinking among young university students lies in the fact
that it includes the processes of divergence and convergence. Divergent thinking generates
new thoughts, that is, it expands capabilities and ideas, makes new connections and opens
areas to explore [38,44]. Creativity linked to learning provides a platform to increase the
wellbeing of university students. In this context, students must experience resourcefulness
first to understand how the process works. Therefore, it is challenging for HE to provide
environments and opportunities to teach students these observation skills.
The incorporation of ICT into artistic teaching and visual culture represents a new way
of working and learning, making it possible to develop new strategies in the educational
processes [17,23]. New digital tools, such as video games, social networks or virtual reality,
are not obstacles to the social wellbeing of students, but on the contrary, they allow us
to communicate, entertain ourselves, play games and obtain information if their use is
appropriate [45]. Therefore, through them, students can achieve an approach to the study
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of various disciplines with the help of visual tools, thus being able to understand, interpret
and value artistic skills for their professional future [7,46]. The university learning space
has a direct effect on academic motivation and the wellbeing of students.
3. Data and Methods
Bibliometric techniques have been applied to offer an approach to research related
to digital design in artistic education in the context of HE. The bibliometric indicators
obtained are tools that allow measuring scientific productions and analyzing the impact
caused by scientific works in the community [47]. The objective of this methodology is
to identify and analyze the main components within a specific research field. Likewise, it
seeks to present the evolution of interest in the subject under study by reflecting the most
relevant authors, countries, journals and keywords in recent years [48,49].
Its application is supported by the leading role played by documents in the propaga-
tion of new knowledge. Statistical data are not the limit of the function of the indicators of
scientific activity, but rather, their use is as a tool to be integrated to obtain solid descriptions
related to science. Using these techniques, it is possible to create, visualize and explore
bibliographic maps [50,51]. In this study, links and documents form a joint bibliographic
network. This methodology has been applied successfully in other studies [52–54].
An analysis of the scientific literature was carried out from the Scopus database. The
search equation used included the following terms that combine the production of this
research field: “higher education”, “artistic”, “digital” and “design”. The motivation was to
examine the subfields of “title, abstract and keywords” in the period 2000–2020, in the same
way as in other bibliometric studies. The search was limited to the thematic area of “Arts
and Humanities” in order not to distort the sample and to ensure that it only contains those
related to the concept of art. Hence, the definitive sample contained 1027 articles, while
the variables analyzed were year of publication, thematic area, journal, author, country of
affiliation of the author, research institution to which the author is affiliated and keywords
that describe the article.
This study used indicators of (i) activity, to offer data on the volume and impact
of research activities; and (ii) relationship (structural collaboration), to track interactions
between analysis elements [55,56]. The indicators for the analysis of scientific production
were the distribution by years of the published articles and the productivity of the journals,
authors, countries/territories and institutions.
To measure the connections established between the driving agents of this field of
research, analysis of (i) co-authorship was applied, which provides a vision of the cooper-
ation patterns between items [57]; and (ii) co-citation, which starts from the assumption
that between two or more documents that are co-cited in a third work, there is a thematic
similarity [58]. Meanwhile, to measure the connections established between the keywords
that define the publications, a co-occurrence analysis was applied [48]. This method has
allowed the detection of the main research topics carried out during the analyzed period
(2000–2020).
VOSviewer software (version 1.6.15, Centre for Science and Technology Studies, Lei-
den University, Leiden, The Netherlands) was used for the mapping [59]. It allowed the
processing of terms and the analysis of grouping, with the purpose of visualizing maps by
co-authorship and co-occurrence. The links between items, from the indicators of collabo-
ration structure, were analyzed using network maps due to their success in bibliometrics.
VOSviewer showed the collaborative structure indicators, which measure the strength of
relationships between authors, research institutions and countries/territories, as well as
the identification of research trends based on the use of keywords [60,61].
4. Results and Discussion
4.1. Growth of Scientific Activity
Data on the temporal distribution of scientific production are of importance since
they allow observing the flow of publications and the importance or depth that a topic
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is acquiring in research. Figure 1 shows the main results of the evolution over 21 years
of scientific production in this field of research, that is, from 2000 to 2020. The year with
the highest scientific production, according to Scopus, was 2020, with 182 articles; 159
were published in 2019; and 112 articles in 2007. A growing trend in production can be
seen, from 2017 to 2020 (527 articles; 51.31% of total), since educational researchers identify
critical thinking, creativity and collaboration as crucial 21st-century competencies for a
dynamic world. Art education is understood as a key element to develop an innovative
mindset [62,63].
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ring the analyze period, it is observed that production has ups and downs, al-
though its increasing trend is notorious. It is noteworthy that in the last decade (2011–2020),
87.05% of the articles (894) were published, while in the first 11 years (2000–2010), it was
only 12.95%. In this first sub-period, in no year did the number of articles published on
this topic reach 30. The results of this study are presented according to productivity, units
of analysis and temporality and grouped into clusters, to respond to collaboration between
journals, authors, countries and research institutions, in addition to keywords that define
the articles.
The exponential trend line denotes that the volume of articles on this topic increases
more rapidly over time during the period 2000–2020 (see Figure 1, red line). This trend
shows the fit of the model with a coefficient of determination (R2) of 0.928, which refers
to the proportion of the variance in the dependent variable (number of articles), which is
predictable from the independent variable (year of publication).
The 1027 articles identified were published in 19 different languages. It is significant to
highlight the supremacy of English in the language of publications (895; 87.15%), followed
by Spanish (70; 6.82%). None of the other languages reached 1% of the total.
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The articles were published in 333 different journals. Research on digital design in arts
education in the field of HE attracted a growing number of journals and authors during this
period, as evidenced by the growth in the number of published documents and the breadth
of interested journals [42]. Most of the scientific production worldwide is concentrated in
the most universal language used by high-impact journals, which is English. In this way,
the results obtain greater diffusion and acceptance in the scientific community. Likewise,
the institutions of Anglo-Saxon countries, for the most part, have resources, funds and
budgetary allocations destined for the publication, research and development of R&D
projects, making their results more visible and relevant worldwide [64].
According to the Scopus database, the top 10 journals with the most published articles
were International Journal of Art and Design Education, with 62, Computers in Human Behavior
(40), Mediterranean Journal of Social Sciences (38), Art Design and Communication in Higher
Education (30), Opcion (26), Library Philosophy and Practice (25), Sage Open (22), International
Journal of Innovation Creativity and Change (21), Perspektivy Nauki I Obrazovania (21) and Arts
and Humanities in Higher Education (19).
Figure 2 displays the network map of the journals that are published at an international
level on digital design in art education, based on co-citation analysis. The lines between
the elements represent links. The distance between two nodes on the map indicates the
relationship of the journals in terms of citation links. The journals are associated in five
clusters. For each of the clusters, the following are indicated: the color that represents it,
the percentage of elements that make it up over the total and the links and citations of each
of the top five journals.
• Cluster 1 (pink, 28%): Higher Education (65 links, 114 citations), Journal of Educational
Psychology (52, 78), Assessment & Evaluation in Higher Education (56, 61), Review of
Educational Research (63, 61) and Educational Researcher (56, 55).
• Cluster 2 (green, 26%): Tesol Quarterly (53, 86), System (52, 70), Applied Linguistics
(51, 57), English for Specific Purposes (38, 51) and Journal of English for Academic Purposes
(42, 51).
• Cluster 3 (red, 22%): Studies in Higher Education (68, 155), Design Studies (29, 92),
Teaching in Higher Education (56, 71), International Journal of Art & Design Education
(31, 60) and Art, Design & Communication in Higher Education (29, 53).
• Cluster 4 (yellow, 20%): Computers & Education (58, 202), Computers in Human Behavior
(47, 147), British Journal of Educational Technology (56, 77), Journal of Computer Assisted
Learning (54, 57) and Communication Education (34, 44).
• Cluster 5 (purple, 4%): British Journal of Music Education (15, 40), Music Education
Research (12, 35) and Psychology of Music (11, 30).
The visualization of the map shows a high co-citation, which shows the direct links
between journals in the investigation of the topics covered. This map contributes to
understanding and tracking the nature of research on digital art in artistic education at the
university, with the centrality of journals such as Higher Education, Computers & Education,
Studies in Higher Education and Design Studies.
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4.2. Outputs of Driving Agents
At an international level, 2120 authors published the total number of articles that make
up the sample. According to Scopus, among the 10 authors with the most publications,
Oliver, E. (University of South Africa, Pretoria, South Africa) stands out, who develops
themes related to digital education applied to another area of knowledge.
Taking into account the subject of digital design and art education, we consider the
authors Budge, K.(University of Western Sydney, School of Humanities and Communica-
tion rts, Penrith, Australia); Himonides, E. (UCL Institut of Education, London, United
Kingdom (UK)); Jandri´, P. (U iversity of Wolver-Hampton, Wolverhampton, UK; and Uni-
ver ity of Zagreb, Zagreb, Cr atia); Marshalsey, L. (Griffith University, Queensland C llege
of Art, Brisbane, Australia); Muhuro, P. (University of F rt H , Center for Teaching and
Learning, Alice, South Africa); Ntlabathi, S. (University of Fort Hare, Alice, South Africa);
Sclater, M. (Glasgow School of Art, Glasgow, UK); Serradell-López, E. (U iversitat Oberta
de Catalunya, Barcelon , Spain); a d Welch, G. (UCL Institute of Education, Departm nt
of Culture, Communication and Media, Lond n, UK). All f them have three publications
each, and the topics they address are related to art, design and creativity in HE and the
peda ogical use of visual feedback to improve learning dynamics, among others.
Fi ure 3 shows the collab rative network based on the co-citation method among
authors who published on the subject between 2000 and 2020. The colors represent the
groups that form the units of work in the scientific publication, while the diameter of
the circumference depends on the number of articles published by each author. The top
authors are grouped into four clusters.
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• Cluster 1 (pink, 68%): Wenger, E. (63 links; 60 citations); Creswell, J.W. (53; 59);
Bourdi u, P. (50; 52); Bandura, A. (32; 49); and Biggs, J. (54; 45).
• Cluster 2 (green, 16%): Kress, G. (35; 52); Hyland, K. (32; 44); Martin, J.R. (18; 38);
Halliday, M.A.K. (26; 37); and Lillis, T. (25; 24).
• Cluster 3 (red, 9%): Marg ns n, S. (22; 28); Freire, P. (38; 27); Foucault, M. (22; 24);
Guthrie, J. (19; 23); and Ritzer, G. (7; 20).
• Cluster 4 (yellow, 7%): Hampel, R. (4; 26); Lasagabaster, D. (15; 26); C leman, J.A.
(16; 22); Marsh, D. (9; 20); and Smit, U. (14; 20).
Clustering based on co-citation indicates a wide variety, which promotes the link
between arts education and creativity. Cluster 1 is the largest and the one that generates
the most activity among its members, with Wenger, E.; Creswell, J.W.; and Bourdieu, P.,
among the most prominent.
In relation to the critical discourse proposed by some of the authors that make up
the clusters, such as Freire, P. or Foucault, M., it could be mentioned that, at present, the
new generations are conti uously bombarded wit new ICT that promote personal success
above all t ings, increasingly raised in a context led by globalized capitalism, along with
a certain form of hed nism as well as political conformism. In this sense, Freire, P. and
Foucault, M. could b the st ard be rers of this neoliberal ideology [28,65]. These digital
tools are the v hicle p r exc lence to car y the new neoliberal, individualist ideology,
unconcerned about the social. It is the new generations, the so-called digital natives, w o
make ICT an obligatory part of their daily lives, being the ones who are most affected by
all this [66].
It is worth mentioning that the purpose of this research was to seek the proper use
of digital technologies and in this case focused on artistic education attending to a new
mode of expression and global exchange, capable of also being a powerful discursive tool
in addition to being creative and cultural [23].
At an international level, 1546 research institutions published the total number of
articles that make up the sample. Regarding the affiliations of the authors driving this
research, Table 1 shows the 10 most productive research institutions on digital design in
artistic education in the context of HE, during the period examined. University of South
Africa, University of Melbourne, and North-West University stand out in the first place,
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with 10 articles, followed by the Universidad de Granada, and The Glasgow School of
Art, with 9 articles. It is remarkable that seven of the ten most productive institutions
contributed to the research topic in 2020, which confirms the interest in this topic. This
also enhances the growth of this field of research, since numerous institutions have since
begun to contribute articles on arts education and creativity and their link with university
training and education.
Table 1. Main research institutions (2000–2020).
Research Institution City, Country Articles * 1st A * Last A *
University of South Africa Gauteng, South Africa 10 2009 2019
University of Melbourne Victoria, Australia 10 2011 2020
North-West University North West, South Africa 10 2009 2020
Universidad de Granada Granada, Spain 9 2008 2020
The Glasgow School of Art Glasgow, UK 9 2013 2020
Universidad Jaume I Barcelona, Spain 8 2012 2020
Universiti Teknologi MARA Shah Alam, Malaysia 8 2014 2019
RMIT University Melbourne, Australia 8 2005 2020
Universiti Kebangsaan
Malaysia Bangi, Malaysia 7 2013 2020
University of Fort Hare Alice, South Africa 7 2014 2014
1st A: First article; Last A: Last article; (*) in this research topic.
At the international level, 80 countries/territories published the total number of arti-
cles that make up the sample. According to Scopus, the 10 most prolific countries/territories
were the United States (US), with 167 articles published, representing 16.26% of the total;
the UK (160, 15.58%); Spain (106, 10.32%); Australia (82, 7.98%); South Africa (61, 5.94%);
the Russian Federation (50, 4.87%); Malaysia (37, 3.60%); Indonesia (31, 3.02%); China (24,
2.34%); and Turkey (22, 2.14%).
Figure 4 shows the map of collaboration between the main countries based on the
co-citation method. The countries were gathered into four clusters.
• Cluster 1 (pink, 38%): Turkey (3 links; 214 citations), Sweden (1; 211), Hong Kong
(2; 205), Saudi Arabia (5; 39) and New Zealand (6; 34).
• Cluster 2 (green, 33%): The US (7; 1202), the UK (22; 838), South Africa (2; 85), Canada
(1; 91) and Finland (2; 84).
• Cluster 3 (red, 19%): Australia (8; 438), China (2; 44), Netherlands (1; 440) and
Taiwan (2; 37).
• Cluster 4 (yellow, 10%): Norway (3; 37) and France (1; 13).
The results obtained based on the co-citation between countries show the evolution
in this topic, establishing the correlation between pedagogy and the process of learning
art design through digital tools [67,68]. Likewise, the mobility of students and teachers
between countries represents the opportunity to link art and design as a tool to develop
creativity, through creative thinking as a transversal skill. Digital resources and arts
education can develop research and practices to cultivate creative education in all students.
Young people who are in an educational system that promotes creative and critical thinking
will have added value in various daily contexts. Art must be transversal to all areas of
knowledge and constitute a transversal axis of society. These findings are related to the
integration of arts education, ICT and ethics in transversal competences promoted by the
national educational systems [69,70].
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4.3. Analysi of Keywords
Figure 5 shows the network map for the keywords of the research articles on digital
design in artistic education, during the 2000–2020 period. The color of the nodes is used
to differentiate the clusters based on the number of co-occurrences, and their size varies
according to the number of repetitions. Furthermore, some lines of research developed by
the different communities were identified. Six main lines of research are distinguished,
which are grouped under the terms “Art”, “Level”, “For ation”, “Faculty”, “Perception”
and “Relationship”. It is convenient to clarify that cluster 2, whose heading term is level, is
related to artistic creation; it has a technique or a set of its own techniques that, depending
o the domain of the auth r, will lea to the result having one level or another.
• Cluster 1 (pink, 25%): art (links: 349, total link strength: 2814, occurrences: 241), school
(344, 2394, 136), resource (332, 1740, 108), design education (201, 791, 69), creativity
(187, 984, 67) and reading (165, 541, 64).
• Cluster 2 (green, 19%): level (487, 7007, 323), effect (339, 2433, 138), difference
(315, 1677, 94), influence (298, 1127, 73) and scale (213, 2426, 61).
• Cluster 3 (red, 17%): Formation (208, 1149, 68), orientation (148, 456, 31), educational
process (109, 348, 23), simulation (44, 141, 22) and distance education (43, 287, 13).
• Cluster 4 (yellow, 17%): faculty (291, 2663, 109), lecturer (272, 2145, 100), innovation
(240, 1198, 66), collaboration (187, 816, 47), scholar (152, 493, 27) and instructional
design (98, 261, 15).
• Cluster 5 (purpl , 12%): perception (350, 2888, 136), research design (279, 1223,
64), metaphor (66, 1915, 29), students’ perception (155, 533, 26) and academic year
(175, 637, 18).
• Cluster 6 (cian, 10%): relationship (211, 2976, 152), effect (210, 2751, 147), faculty
(190, 2728, 109), society (198, 1565, 87) and dimension (153, 2092, 53).
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of creative thinking, in addition to problem-solving and decision-making skills, as key 
elements for the development of creativity [71,72]. 
The mentioned keywords arise in relation to demonstrating the contribution that art 
makes to the formation of the human mind. Recognizing the value of art in the educational 
process allows us to recognize perception as a cognitive fact [18,21], reminding us that the 
creation of images in any medium, be it visual, auditory, verbal, etc., requires invention 
and imagination. The emergence of these terms is related to the need to adapt to the chang-
ing scenario that is presented to us today, having to respond not only cognitively to prob-
lems but also in a sensitive and creative way [73]. 
This is related to research that assesses and describes creativity as a necessary skill 
for 21st-century students in HE, and the positive effects it has on student motivation. This 
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ese sc ls of tho g t link the concepts studie in the the atic of digital design
in artistic education. This includes aspects related to the use of technologies in artistic
education. In this analysis of the keywords, it was observed that the terms artistic education,
technology, creativity, digital art, learning, ICT education, and pedagogy are the most
representative. The research with the largest volume on this subject studied the attributes
of new technologies at the service of pedagogies that promote the development of creative
thinking, in addition to problem-solving and decision-making skills, as key elements for
the development of creativity [71,72].
The mentioned keywords arise in relation to demonstrating the contribution that art
makes to the formation of the human mind. Recognizing the value of art in the educational
process allows us to recognize perception as a cognitive fact [18,21], reminding us that the
creation of images in any medium, be it visual, auditory, verbal, etc., requires invention and
imagination. The emergence of these terms is related to the need to adapt to the changing
scenario that is presented to us today, having to respond not only cognitively to problems
but also in a sensitive and creative way [73].
This is related to research that assesses and describes creativity as a necessary skill for
21st-century students in HE, and the positive effects it has on student motivation. This is
consistent with studies reviewed in the literature, which demonstrate how the arts help
students to develop creativity and, therefore, flexibility, expressiveness and adaptability
to different situations [74,75]. There is evidence that learning the arts is an emotional
discipline that requires reflection and intellectual rigor. The results show what has been
identified by other research so that the value that creativity and innovation brings is
in its ability to develop effective technological solutions to the problems stimulated by
change [30,76].
Studies that correspond to the importance of generating digital literacy in university
students and which understand digital literacy not only as a medium but also as a new
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form of communication and the creation and understanding of information are of interest.
At present, there is a growing need for the development of aesthetic thinking [41,77]. In
the current socioeconomic context, the training of professionals with strategic capacity
is essential. The dynamics of the labor market, the unstoppable technological change,
interculturality in the professional and educational field and the predominant scheme of
thought, which favors immediacy in a framework of liquid modernity, make it necessary to
modify the profile of next artists, privileging the development of critical analysis, strategic
knowledge and creativity [78].
Advocating for visual culture in virtual worlds is neither purely authentic nor purely
imaginative. When culture emerges in a visualized virtual world, where everything that
can be seen is created by its users, visual culture can be diverse and complex. Users of
different cultural origins perceive and construct meanings that may be different from those
intended by the creators of the virtual world and other users [79].
Figure 6 shows the development of each conglomerate according to the period in
which they emerged and their evolution during the period 2000–2020. This analysis allows
us to understand the importance of the keywords based on the time in which they appeared
in the research, because the most pioneering concepts will have the greatest influence and
will be a reference for those that emerged later.
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The presence of six differentiated clusters allows us to deduce how the implications
of digital design in artistic education in the context of HE include different lines of study
in research activity—artistic, social and technological [71,80,81]. HEIs are making great
efforts to include new technologies in various areas, especially those related to culture and
art. Sometimes, these efforts are not reflected in the campuses, and this activity acts as a
background to provide new tools in research. ICT in classrooms have allowed students
technological resources to stimulate their curiosity to access information in a visual and
creative way. Likewise, the inclusion of both divergent and convergent thinking with
digital methodologies in arts education is a challenge in higher education when it comes
to offering environments where artistic creations are impregnated with creativity and
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inventiveness, supported by an educational system involved in the qualities of student
development [38,82].
5. Conclusions
The aim was to examine the evolution of scientific research at the international level,
in the period 2000–2020, on digital design in artistic education in the university context.
Bibliometric techniques were applied to 1027 articles extracted from the Scopus database.
The journals where the articles were published, the authors, the research institutions and
the most productive countries/territories at the international level were studied. Moreover,
the main current research lines were identified.
Publication has increased particularly in the last triennium (2018–2020), since 527 arti-
cles (51.31%) were published, thus confirming the current relevance of this research topic
at a global level. This is especially due to the ease of access to and availability of new
technological tools and the demand of the art market itself. The most productive journal
was the International Journal of Art and Design Education, with 62 articles published. The
authors who have published the most on this subject wereBudge, K.; Himonides, E.; Jandrić,
P.; and Marshalsey, L., among others, and the University of South Africa the most prolific
institution. The most productive countries in this area of research are the United States, the
United Kingdom and Spain.
The current lines of research studied were detected: art, level, training, faculty and
perception and relationship. These mainly focused on analyzing digital environments and
the possibilities of enhancing creativity in university learning contexts. Considering the
current socioeconomic context, the training of professionals with strategic and creative
capacity is essential. The dynamics of the labor market, the unstoppable technological
change, interculturality in the professional and educational field and the predominant
scheme of thought, which favors immediacy in a framework of liquid modernity, make
it necessary to enhance the profile of next artists, privileging the development of critical
analysis, strategic knowledge, and creativity. In this sense, the literature produced has
highlighted, in general terms, the importance of creativity, aesthetic and divergent thinking
to respond to the changes imposed by the current world.
Future lines of research, depending on the advancement of terminology, should be in
areas such as 3D virtual reality, robotics, 3D modeling, airbrushing, pixel art, typographic
art, vector art, generative art, net art or digital sculpture. The multidisciplinary nature of the
subject means it can be extended to areas such as architecture, mathematics, engineering,
advertising, marketing, psychology or university training and graduate teaching staff.
The results obtained are useful for academics, HEI managers and other interest groups,
since scientific activity in this field has been evaluated. The limitations found in this study
can serve as the basis for future research, such as the fact that (i) some authors publish
few articles, but they are highly relevant in a thematic area; (ii) bibliometric techniques
could be combined with other qualitative ones; and (iii) research results can be increased
by using documents from other databases.
This research adds to the active role that educational activities must play in relation to
the arts, since its implementation affects the entire society. Thereby, it is key to understand
that emotions and creative abilities are the basis of the ability of students to persist in the
activities they carry out with a goal and performance orientation.
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